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SECTION I | cS _: 


RESUME OF MISSION 4006 i ee oe 


Mission 4006 was launched into orbit from Point Arguello - 


Vo SSR eigen Swe Ae 


Launch Complex II, Pad 3, at 2014:232 on. 11 March 1964, 

The satellite vehicle consisted of the Gamit Camera and. - 
the Orbital Control Vehicle System. The satellite was boosted | 
into orbit by an Agena D/Atlas combination with the following : 


sequence of launch events: 


“6 


Nominal (sec) setuan 


Booster Engine Cut-off 138.17 137,88 . 


SARE CITES Se KGa Oe 


AGT Re TSMR RRR RON MEOIMU e 


Sustainer Engine Cut-off 271.65 270.00 
Vernier Engine Cut-off . 288. 86 “. 288.48. 





360,20 —-. abhi : 
j os a : # a eet aes 
Agena Engiti@ Cut-off | 604.89 600,07 










The satellite vehicle (OCV) achieved an orbit with the 


4 







following parameters: 


Inclintion (degrees) a 95.8 














Apogee (nautical miles) . 120,22 






Perigee (nautical miles) 





Becentrietty 





| “ Atlas/Agena Separation 292. ue | 209,38— : 
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“MPG procedure used as its input a ‘pre-prepared target “ais~. a . 4 
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Contro is On 


At lift-off, 1, 612 feet of Eastman Type WHOY film was in: 
the supply spvol. This amount was sufficient for full + era 
tional, R&D, ane vunsout for three days" operation. | 

The operational objectives fon ‘Mission 4006 Were re 
henduct a reconnaissance mission to- -obtain. high résolution 
PHELOE ARDY. of selected targets and subsequent to the opera~ 
tional phase of -the mission to continue to demonstrate attitude 
control and full syatem capability over a “five day lifetime, 


All mission objectives were satisfactorally ach ved. - 


Y 


‘The capsule was: recovered by the primary system. on ‘Rew, DSL 


with the mabsute: aboard the recovery aircraft at 23522, eS » be ; Ee 


“ Maron 1964, 


Operational and RED photography “— achieved by: means: 


- of nine command messages which: were generated ; and transmitted 


to the vehicle. Operational target selection was accomplished 


by’ the (Ss) NRO- Staff who based their selections on computer 


Satis: 


runs. made by the Hidsion Profile Generation progedure, . ‘The 


tribution and the orbit determination that existed at the Ve | 


eet of the computer runs 


“This was the. first guccessful thission using the: full 
Oe 


pointing capability of the Gambit system; ‘however; some. targets. “ 
were lost because of unrefined operational procedurés. The - 


greatest difficulty | was encountered by Srterrubting: 4 an 
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binity of conflict Sdeslution In future mioah 


~! 





and actual results," t was donelud 


i. 


performed as intended and | within ae 
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oe, 

Pré” camera performed as “programmed; however, iti 
velocity variations: eeuyed banding on ‘the film, The 
“smaller-yaw slit oh the titke “gide was obscured. Sniy one 
major negative density streak appeared on the film. There 
were several siercexponsd frais because oF snow cover, but > 
generally exposure was satisfactory. - ee 

One of seven Control. Range Network (CORN) a a was 


photographed and evaluation ‘is being undertaken, ~The ‘Blacks: 


bird (RB=57) coverage was not Sutegle for comparison. ey 





GAMBIT data bécause of insufficient pesciution * the short 7 de 


focal length camera urflized. sun: Line and I1lumination 





experiments were unsuccessful because of cloud cover, 


"Computations of pitch, .roll and yaw errors using the. 





Pointing Error Program indicate that, for the stereo pairs 
considered, the vehicle. attitude control was operating well 
- @ithin tolerances. Preliminary examination of telemetry : eo 
. records further indicates there ‘were. not? malfunctions. in ve 


“attitude control throughout the + migsion. 
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: 0 a ae. 
| ele 
: ‘SECTION II oe ce ae 
; . . ; ss eo. “ ey 
.. + FLIGHT PROGRAM 


», A. Performance of the Command System 


ea . 2 . ‘ 1 
é ¢ : 
“ cs at E x 


‘1. Input. - 


ra 


fo 


Thé command system for ‘the Gambit” vehicle. ia 


v 


desi gned to. operate with ‘one of two types of inputer abe 


a 


manual selection. directly into, the ‘ conan modulea and 


parameters. “The pRenen for Aienion 4d06 ware “ane ate 


subsequently modified by the: (8) ae este rina 
were input. to GE manually. While this ‘technique a 
desired degree of flexibility, several aiwaava 
became apparent. when GE calculated paranetere were 


. $TL selections, 7 


at 


with maven inpate it ie. + singe that 


[ 
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the basic manner of calculating commands, the GE modules 
frequently increased the burst times of MPG generated selections 
which often resulted in “INSUFFICIENT TIME TO ROLL" error notes, 
It is apparent that te beet soutien to this 
problem would be to modify STL's procedures to accept manual 
inputs, which would then be conflicted with other targets; then, 
the resultant command load would not violate accepted procedures 
of vehicle operation. Such a, mode is expected to be in operation 
for Mission 4007, 
- 2. Roll Settling Time. 
Examination of the Command Summary showed that about 
40 error notea indicated payload suevacioie were being conducted 


while the vehicle was settling in roli. GE has conservatively 


see y Praeigee as aro a eataes ee sy ane = —, 
oes cn e a - a a . ts 


defined the vehicle as being "settled" when roll rates have 


‘decreased to™.01$ degrees per second, It will be important to 





determine, by observation of the photography, when the vehicle 





= had, for practical purposes, "settled". The following tabulation 


shows a rough comparison of times of flagged overlap cases 







‘between camera operation and roll settling, and the actual time 
oo . 
of overlap, as well as could be determined from rough filn. 







+ meaguremente. Lack of double yaw slit data precluded accurate 





‘measurements; however, visible "Y-axie" displacement on the 






ingle double yaw image available was assumed to be caused by 





roll rate. 
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MEASURED vs, CALCULATED OVERLAPS | 
ON SELECTED FLAGGED FRAMES 


T,/T3 

Camera GE Measured PET 

Start a Overlap Roll Measured 

System Frame Rate to 0.015°/sec Overlap ._ 
Rev Time No. (sec) . (Y-axis Motion) Re 





sie 
DOS 12763.9 003 14 1.5 sec | 
DOS 13128.9 008 6.6 2.7 sec 

p06 18033.3 003. - 2.4 | Cloudy 

DO06 18317.7 008 6.5 ' 6,4 sec 

DO6 18609.1 016 7.4 Cloudy’ 

pos 28955.5 010 3.2 3.2 sec. 

DOQ 34174.1 0095 230 ' 2.0 sec 

DO9 34363.2 016  “ieg2 : Cloudy 

blo 39263.5 004 2.3 Water & Clouds 
plo 39528.5 013 1.93 1.6 sen 


D1O 39544.2 O14 a Cloudy 

D1S 66154.6 005 0.6 - Not Discern. 
DIS 66161.0 006 0.2 Not Discern. 
D1S 66227.0 010 4.13 3.2 wec + 
‘D20 06058.4 006 4.8 
D20 06103.1 008 2.9 


D22 16937.4 012 | ¥.63 


. 
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MEASURED ve, CALCULATED OVERLAPS (continued): 


T)/T3 

Camera GE Measured PET 

Start Overlap Roll . Measured 

System Frame Rate to 0.015°/sdc Overlap 

Time No. | (sec) (Y-axis Motion) Remarks 


17217.0 020 ie 5 + sec Entire 
Frame 


21722.7 004 4.8 sec 


22338.9 013 3.4% sec + Clouds 
Prevalent 


22345.2 O14 2.7 sec 
22366.7 015 4.5 sec 


27512.1 016 Less than 
1.9 sec . Clouds 


32661.5 012 \cloudy 
37783.6 006 Not Discern, 
37894.7 Q1l . Not Discern. 
37967.7 015 Cloudy 
38015.4 018 . Cloudy 
38041.8 020 Cloudy 


64527.0 005 2.4 sec 
64651.9 008 2 + gec 
64657.7 009 2 + sec 


64728.4 015 3 + sec 


_ TOP-SEGEREL- GAMBIT 
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| | MEASURED va. CALCULATED OVERLAPS (continued): 
t T,/T3 : , 
Camera GE Measured PET 
Start Overlap Roll Measured 
| System Frame Rate to 0.015°/sec Overlap | 
Rev Time No. (sec) (Yeaxis Motion) Remar 
| D36 04221.8 003 oe ae Not Discern. Po 
| | ae 
i | p3e 18495.1 017 Pee Cloudy 
' D39 20356.7 005 0.2 2.8 sec 
[| D3920528.8 008 0.4 Cloudy 
D39 20541.5 009 3.9 Cloudy 
u D4¥O 25627.2 007 2.5 Cloudy: 
E D4O 25737.2 O10 4.2 Cloudy. 
D4¥l 30875.3 007 No roll 1.6 sec 
: D42 36182.5 010 4.2 Cloudy | 
a D4¥2 36238.9 013 723 Not Discern. 
D42 36305.2 O16 | 5.5 Cloudy 
f D42 36333.4 018 §.13 Cloudy 
: | D42 165 024 1.5 sec Cloudy 
| D4¥7 62975.7 O04 | 2.1 Cloudy 
[; D4g 68016.1 001 3, 82 
7 D4¥g 68025.5 003 8.46 
L D48 68039.0 004 3.49. 
| Dy8 66141.4 007. (1.33 


Approved for Release: 2018/09/11 C05103024 






~~ Approved for Release: 2018/09/11 C05103024 


Headie We BVENS | 7 
See EY EMAN TOP-SECRET GAMBIT BYE 24555=64 | 


Controls, Only 


PERFORMANCE EVALUATION TEAM 
REPORT NO. 4006/64 





3. Roll Rate Induced Double Yaw Slit Separations. 


Evidence compiled in the Data Sheets shows that 


the attitude control error was good (of the order of one degree 
or less) at various times during the flight. Through the one 
set of double yaw slit images available (time track side), 


separations ‘in the cross-track direction could be observed, 


é 


even though attitude error is presumably not at fault. A roll 
rate, however, will also manifest iteelf as a crose-track 


separation of the double.wyaw slit images. On Rev D3l, Frame 008, 





croge~track separations of ‘he: ides of Vaan @ere observed, A 
calculation of the implied roll rate under the assumption of 
negligible roll error follows: | | 
For Flight 6, the double ‘yaw slit separation was 
0.108 inches. For the frame of Litereet. the film velocity was 
3.46 inches per second. Therefore, the image separation occurs : 


from a drift of the image cross-track over the interval (at) of . | 






At = ,108 = .0312 seconds | 





¢ 3 t Go . i f 
: | The focal length (L) of the camera ia about 77 inches | 
or 
L = (77)(25.4) = 1960 millimeters | 
If the camera roll@ at such a rate that 0.1 
Millimeter crogs-track separation of the double yaw slit images | 


Controls On 


<TOR-SECREF-- GAMBIT. tierte vidpvenan 
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result’, then the roll rate (Q) must be - 7. ges 


~ 


. ares (57- Deoptrsy * gan ceee® 


ord 
3 
> 


speci tieatien limit is +015 deg/sec. Iilustration 2 ‘ignifie 
where roll settling-cOntinued throughout the photographic ¢ 
| 4, Command Load Summary. | : ee 

@, Command message 102 was loaded at ‘Thu 


Station on Rev DO4¥, with operational photography on Rev 





‘through 7. The,tracking rev (the last rev to which tra 
was fit) was Rev DQ2 and the Manual Day One Nominal Ta 


was used as input. 


Tracking Station on Rev DO8, with operational pho 


Revé DO’ through 10, and experimental (R&D) photograph: 
Reva Dll and (12. (S) NRO Staff supplied ‘operationa 
puts based on the Rev Doz MPG run. Tracking vas 

Cs Command manshge. 106 was load 
Tracking Station on Rev D1l4¥, with operational p ti 


Rev D17, and R&D photography. on Revs D15. ‘and 6 








to Rev D1. When the orbit determinatior ‘was c 
include Rev Did tracking data, a hew probien 


The drag eer had decreased to an unex 








# b. Command message 104 was loaded at. 
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‘predictability at the time led to the decision to change a 
commanded target on Rev D17 from a@ 6.9 second-stereo to a 
30 second strip. 


d, Command message 107 was loaded at Kodiak . 


Raves D139 through 24, Tracking was to Rev D1l6,. Target input 
was from (S) NRO Staff based on the Day’ Two MPG run. In the 
execution of this command, a random human error permitted the 


six minute vehicle timer to time out before camera "on" for 





1 Tracking Station on Rev D18, with operational photography for 


the last stereo pair on Rev D22; consequently, that target was 
lost. A recurrence of chie problem is not expected. 

e. Command emcee 108 was loaded at Vanaenneee. 
Tracking Station with operational photography for Revs 24 
cheguen 27. Tracking was to Raw D22, and the input was from 
(S) NRO Staff based on the Day Two MPG run. _ 

f. Command message 110 was loaded at Thule 
Tracking Station on Rev D30, with operational photography on 
Rev D33, and R&D photography on Reva D30 through 32. Tracking 
was to Rev D26. | 

g- Command message 112 was loaded at ude 
Tracking Station on Rev D34, with operational photography on 

Reva D36 through 40, Although tracking data through Rev D32 


was fitted, the fit was poor and command prediction errors 








resulting from such a long prediction interval caused moet 


e 


TOPSEGREL- GAMBIT 
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targets to be mi&sed on Revs D38 through 40. The prediction 
was unusually bad because Revs D3l and 32 tracking data were 
noisy as a result of Thule communication problems. In future 
operations, the latest available tracking data should be used 
for a command load, and more frequent command updating should 
be accomplished, Target inputs were from (S) NRO Staff based — 
on the Day Three MPG run. | ee i 

. h. Command message 113 was loaded at Vandenberg 
Tracking Station with operational photography on Revs D4] 
through 43. racking data through Rev D39 was used and target 


input was from (S) NRO Staff based on the Day Three MPG puns 


Tracking Station on Rev D46 with R&D photography on Reve, Det 
through,49, Tracking data through Rev D43 was used. 
5. Discussion of an "Apparent" Problem, — 


The saihe target can be seen on different 


“and Rev D26, Frame 005. This example is unique wn 
angles are opposite in sign but approxinately equ : 
The fact that the commanded film velocities differ by abou 
atope led to considerable speculation concerning the | 


of erroneous command generation, An examination of 4 


Tf i. Command me s6age i14 was loaded at Thule | 
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¢ 


for these frames shows the following: 


Rev D1lO, Frame 006 Rey (D26, Frame 005 
Roll Angle a. A - 42,5° 


Crab Angle € beat 4 + 150° 


Mirror Position Center ic Center 


& 


Pilm Velocity ~ 2.3011 in/sec 2.4427 in/sec 


Obliquity . aWeo® | ~ 415° 
(Roll plus Crab) Lee 


y 


. If one calculates obliquity by the erron¢ous 


procedure of algebraic subtraction of the crab angle from the 


8 


roll angle, it would appear that the obliquities differ by 


= 


= aa ; 
_ only 3.5 degrees and the difference in film pveioci ties would 


be expected from the film velocjties which were. correctly. 
calculated. The difference in Seicuseies is further confirmed 
by a 10 percent difference in ground aca ‘between the target 
image as seen on the two frames. a — oy 
B. Geopositioning Xp 
le General Comments. of 

Geopositioning consists of seupartig the true 
location of the photographic frame with the predicted position 
based upon the best- fit ephemeris and camera commands.” Photo- 
graphic Bench Marke (PBM) were used to ‘locate:“the photographs. 
The PBM's are identifiable cultural features ‘such as highway, 
and railroad intersections, bridges, etc, Where no eulture was 


ie ea te 
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an 


available, natural features such as shore line indentations,’ 


- 


mali lak®e and. other topographic. features were used. No frame 
outlines were used in developing geopositioning, | 

Four hundred and thirty photographic frames were 
examined, Of these, 239 frames contained map recognizable: 
imagery. Clouds obscured approximately 33 percent of the framep 
exposed; 10 percent of the frames were exposed over water; and 
two percent of the franes were exposed re land Pree on.whioh 
insufficient cultural and.topographic, detail is present to :perait 
map recognition. oe | | 


The photo=match phase of the evaluation was 


the 239 frames. The number of PBM's gelected varied from one 
per frame on-short burste to five on long strips. Common points 
were selected where possible on stereo coverage, No points were | 
identi fied on Rews Dll, D12 and Drs Revs D32 and D33 had one. 
point each, and Reve D16 and D17 had two. The maximum, number 
of PBM's per rev wae 35, occurring on Revs ‘DS and D10. Reve. Dos, | 
D10 and Daa each had 32 PBM's, | | 
is Photo-Map Positioning Data. 

The location of PBM's yes made on Series 2060 tanger 

charts (1:200,000) whers, available, and on ONC or WAC charts Eu 
(1:1,000,000) otherwise. The Ben ueeey, of most ONC's ‘and. WACTB 


as’ well as some Santee 200 oharte, is ce that some meanurenents 





4 “accomplished by identifying 514 map recognizable features on 
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are duastionabie. The column entitled "Map Accuracy" and 
‘footnotes indicating uncertainty in PBM location give an 
indication of the reliability of the Photo=Map Positioning. 

3. The “Positioning Error® » Which is the ‘difference 
between the map-measured position and the position calculated 
from the Mission Correlation Data (MCD), ie reported as 
“in-track" (N-S) and “cross-track" (E-W),. and i< jucaeured from 
the predicted to actual position. The blank spaces on the — 
‘Technical Data Sheets are the result of cloud cover snow cover 
or areas lacking detail. Instances where PBM's were queationed 
‘are annotated. If a time word is unreadable or if the map 
detail uncertainty is large, then such annotations are made. — 
| 4. The columns entitled "Predict Error"-on the Photo- 
Map Positioning. data sheets are a measure of the desired center-. 
of~frame coordinates and the center-of-frame as defined by MCD. 
The desired center-of-frame coordinates are, in some: cases, the 
actual target coordinates; and,in other cases, the targets 
@elected. by the MPG computer program. The latver are target 
coordinates biased in a position by a distance corresponding to 


onew~half the camera start-up transient so that, with no pre- 


diction error, the actual, target would be exactly centered in 


the useful part of the frame, The “Predict Error", when 
corrected by "MCD Error", is. the errer in the prediction of 
vehicle poner during Fight, In emmensl, prediction, “as wary 


a4 
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good except on Revs D38, D39 and D&O. Most of the argste. 


i PERFORMANCE EVALUATION TEAM 
| these revs were missed due to a larger than normal pre 





——. 


error, 


’ 


5, Where the best-fit sphamerss and ae Pe are 


the "Positioning Error" (adjuated by "MCD Error") 














vehicle attitude error. On those frames where “MCD J 


computations of pitch, roll and yaw errors were made and’ 


frame of stereo pairs, This was noticed also on Mis 


and 4003, and is apparently caused by a ea conngatt : 


roll rates. The azimuth of "Photo Center bios 
some of these results. The round-6£f e the neD 
minute of latitude and longitude causes some of the 


in azimuth sd position. 


f A certain amount of "skewing" of ‘the center Line of the 
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C. Mission Correlation Data (MCD) 
-1. . Mission Correlation Data (MCD) is used as the 
basis for the predicted location of the desired photography, 
and was used for the first time on this mission. This data uses 
a best-fit sauanenie and camera commands to provide coordinates 
of the center line of each frame. The MCD derived ephemeris 
wae compared with a separate generated best-fit ephemeris (post 


flight) calculated by the Orbit Determination Computer Program 


used to support the actual operations. This comparison shows 













the. Mission Correlation Data (MCD) to be in error on several 
reve. The MCD had been prepared for Mission 4005 (not used 


because of the lack of results to analyze), and the program 


\ 


which ‘generates this data had been thoroughly checked and 


validated. A previously undetected error apparently exiats in 











the integration routines of the computer program, Corrective 
efforts presently under way should prevent a recurrence of this 
difficulty. | | 
| 2. The calibration of the MCD from the best-fit 
ephemeris is listed on the Photo-Map Positioning data sheets 
under the MCD error column. A graphic plot of the average error 


1 


per rev is shown on the error growth in the MCD chart on the 






following page. This graph shows that the MCD is accurate ‘for . 







Reve Dou, Dll, D12, D15, Dl6, DI17, DIS, D23, D31, D32, D36, D37 


— and Dal. Corrections should be made to the data presented in 


Via BYEMAN 
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the "Positioning Error" and "Predict Error" columns for all 





other revs for accurate positioning. 
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SECTION IIT 
PHOTOGRAPHIC CHARACTERISTIC EVALUATION SUMMARY 


(SPPL Report No. 101-1-22) 


Analysis of the original negatives obtained from 
Reconnaissance Satellite Mission 4006 leads to the following 
observations: _ es 

A. A continuous minus-density line paralleling the 
film edge and located 3 7/8" from the time track edge was 
noted on all revs of the Mission except Rev D47, Associated 
with this were numerous smaller minus-density piveake: 

B, Numerous processing comets were found on Revs Dll, 
DO9, D20, D21, D17, and D19, and a few scattered comets were 
noticed on several other revs, 

| C. Some film creasing and emulsion scratches were 
found on most rolls of the Mission. Severe film creasing 
appeared on Rev D49g, 

D. The titling was smeared and flaking on Rev .D15_ 
but was generally good throughout the remainder of the 
Mission. | 

E. The entire Mission was acceptably clean and 


free from lint and foreign particles. 
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SECTION IV 






CAMERA SYSTEM OPERATION. 





A, Film Transport 






All frames programmed were obtained. Genera ly th 






frame start up and stopping transients were shorter than 






however, ina few cases starting transients continued | 





: 


seconds beyond the specification of 1.5 seconds. NPIC : 






about 10 percent of the frame film velocities; these plots 


& 


indicajge that. fluctuations beyond specification are gene 






on the negative.side. Of the velocities plotted about 





are within specification and the remainder are 2-4 peropnt 







Film velocity — 





of specification during normal operation. 






variations beyond specification appeared most freq. 





the first frame of each rev. Research accomplished ear’ 






by the contractor indicates that after a long non-opera 





period the film forms a set around the platen and roile 






which it has a bend. This set will contribute to velocity 






It is their recommendation that ‘the usual 





perturbations. 






inter-revolution wrap-up be. performed just prigr to. the first 


operation of each rev, zeetesd of immediately foil 


4 










ae 





final camera operation as heretofore. 





B. Slit Quality 






This slit was the cleanest of any 
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major minus density streak was seen, and a few very light 


Minus density marks, 






C. Time Track 





This time track was the same configuration as the 





previous mission, The 500 cycle track had excellent density 





and square corners on the bits. Primary processing did not 





degrade the time track, which was visible in the second 





generation dupe, 







BD. Double Yaw Slits 


The smaller yaw slit on the title edge was obscured 





by a black felt material which was installed in the camera 





as a light shield. Yaw slit images were not obtained on that 






edge, thereby hampering attitude analysis, particularly where 





emear was suspected. 






E. Footage Utilized 





The operational footage, including wrap-up sections, 






amounted to 1,256 feet. The orbital R&D take amounted to 






231 feet. Ground testing and payload health orbital test ‘ 





‘consumed 496 feet. The final wrap-up used 81 feet. Due to 





the exuberant expenditure of film in strip mode operations on 






days one and two, the wrap-up lengths were shortened from 40 





eeconds to 10 seconds at, the end of a pass, and 3.1 seconds 





during a pass, beginning with Rev D19. The effect on the > 
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processing is unknown since the Prdesesiag Sumary vas not 
available at this date (24 March 1964), 
r, Processing 

“On special bequeut the precessov forwarded draft 
copies of the process control curves and history of proces 
ing levels used versus frame numbers. About 90 See caat f 
the Peetage was processed at the: ieee aadiits and Pr 
levels, and about 10’ percent was processed at Full, with the 
majority of this being the Illumination and Sun Line expe 
ments which begin at 0° Sun Angle. A proper analysis of 


degree of processing utilized will take more time than 


G. Exposure 


narrowest slit (#1, .0083"), if the influence of £ 


cover had been taken into account. Some of the pas 





oe 


a available for this report. 
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diminished snow cover, but approximately 12° higher Sun 
Angles. Further, Mission 4007 will be flown at an average 


258 higher film velocity which results in less exposure. 
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SECTION V 
EXPERIMENTAL OPERATIONS 


A. Photographic Data 
; 1, CORN Targets: There were seven orbital attempts 
‘to pick up CORN targets. One mobile layout Was seen on 
Rev pls, Frame O24, This was the Bullseye, T-Bar, and Color 


Patch targets, illustrated by photographs in following pages. 


The other six installations were missed due to weather. The 


* 
measurements obtained from/the imagery could not be reduced 


to conclusions in time for this report. A fixed target was . 
found on Rev Dlé6, Prame 006, at Yuma. No description Was . 
available for this target, but evaluation will be accomplished 
when this information is obtained. | 

. oe. Blackbird Aircraft: Blackbird (RB-57) was flown 

on all three days of \the mission but located in none of the 
coverage due to weather and timing errors. The photo coverage 
obtained by the aircraft was aoe uRaiiees due to the lack of 
detail gathered by the short focal length camera (KA-2, 32"), 

It is recommended that for the 4000 Series Missions, Blackbird | 
not be flown unless at least a +96" focal length camera be 
utilized with an IMC magazine. ‘The markings on the wings have 
never been geen, The photo coverage myst have a higher ground 
resolution than the Hissigh 4006 to be of use, It is recommended 
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that the CORN program be continued, but in. those sections 
of the country with the lowest probabilities of cloud coverage 

3. Sun Line experiment was performed on Rev Dil, 
Frames 001 thru 008, to evaluate the capability of the film 
to provide a proper exposure at low Sun Angles. This experi; 
was inconclusive because of cloud cover in 60 percent of the 


LS 


frames. * 

4 Statistical curves on object illumination at 
various Sun Angles are available for aerial photography at 
aircraft altitudes but’ has not been validated for orbital 
altitudes. On Rev' D12, a series of pictures were taken over 
water at varying Sun Angles in an attempt to validate this. 
illumination Sieve or generate a new curve for orbital 
altitudes. The experiment was unsuccessful becayse of cloud a 
cog in 90 percent of the frames. 

5, An experiment to demonstrate the effect of 
improper IMC speed during oblique photography Waa successfully 
accomplished. To perform this experiment the vehicle was. 
rolled to an angle of about 30°L and a- triplet wae taken af 
IMC speeds of 4 percent below nominal, nominal, and 4 parent 
about nominal, The results are ‘iiuetrated by phorear ene sa 
the following pages. 
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Photographs No. 1 & No, 2 


Photograph of Controlled Range Network (CORN) 
Resolution Target enlarged 20X and 40X, Note 
blooming of white areas into dark areas. The 
target was sited in the vicinity of Monroe, 


La. when photographed. 


Rev D1S, Frame 014 
Altitude: 93,0 NM Obliquity: 3.7 degrees 


Scale: 1/88369 Stereo Mirror: Vertical 


x fi ‘ 
§ 
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Photographs No, 3 & No. 4 


Bar resolution target in Yuma, Arize, are 
enlarged 20X. and 40x, 


are unknown, 


Rev D1l6, Frame 006 ee 


Altitude: 93,0 NM Obliquity: 1,6 degrees . 


Scale: 1/88172 Stereo Mirror: 
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Photographs No. 5, 6, 7, & 8 


These 40X photographic enlargements demonstrate 
the change of Resolution across the field | 

_ through comparison, Photos 5 and 7 are 1 1/2 
inches in from Title side whereas photos & “and 
8 are 1/2 inch in from fiducial mark on Time — 
Track san: Note edges of white objects and 
figure 14 on runway. These photographs were 


taken in area of Chattanooga, Tenn. 


Rev D3l, Frames 007, 008, & 009 vd 
Altitude: 92.4 NM Obliquity: Frame 007 - 2.3 degress 
. Frame 008 - 2,0 degress 
Frame 009 - 6,9 degrees 
Scale: Frame 007 - 1/90832 | 
Frame 008 ~ 1/87612 
Frame 009 - 1/91400 
Stereo Mirror ~ Fane 007 - Forward 
Frame 008 = Vertical 


Frame 009 - Aft 
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‘Photographs No. 9, 10, & 11 


These 40X photographic enlargements of 38 
common area of a stereo triplet show no 
appreciable loss of quality. These photo- 
graphs are of an airport in the Panama City, 


Fla., area. 


Rev D3l, Frames 013, 014, and 015 | 
“Altitude: 92.2 NM Obliquity: Frame 013 - 15,1 degree 
Frame 014 - 16.5 degrepp 
Frame 015 - 17,2 aDgPege 


Scale: Frame 013 - 1/93870 





Frame O14 - 1/91220 





Frame O15 - 1/94893 
Stereo Mirror: Frame 013 ~ Forward 
Frame 014 - Vertical 


Frame 015 - Aft 
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B, Demonstration of Malfunction Mode 


1, On Rev D486, Frames 011 and 012, @ comparisen of 





two photographs of the same target was made. Beth targets 

were 4.0 second nadir strips at 35.4 degrees of roll, The 
first target was programmed at a nominal crab value and the 
second target two steps (one degree) lower. The PUFPQBe OF 
this experiment was to observe if apparent degradation existe, 
The results showed that the resolution of the second frame vee 
slightly degraded, 

2. On Rev D48, Frames 00] and 002, an experiment was 
conducted to measure the effect-and settling time of stereo | 
mirror quveneres In this experiment two targets were photox 
graphed using a 2.0 second aft strip followed by a 6,0 second 
forward strip with a 0.3 second icerwsl between the first 
and second targets. The results show that about 4.4 seconds 
including settling time is required for satisfactory mirper 
movement operations. | : 

in On Rev D4¥8, Frame 003, a 8.0 second nadir strip 


was used to record completion of roll and the settling time 


after the vehicle was rolled ata high roll pate. The resulte 
showed that 4,8 seconds elapsed from end of fer to end of 
settling time. A similar experiment was conducted on Rey Dp, 
Frame 004, to test recovery from a medium roll rate, Reeyl eR 
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indicate settling time of about 2,5 seconds. All "Y-axis" 
“motion, seen in the double yaw slit image area, was assumed 


to be caused by roll motion in both of these cases. 
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Photograph No. 12 


Example of a two-step fone degree) crab 
change between two frames, at high obli- 
quity,. This experiment was dong to deter 
mine the practical effects on imagery; in 
certain cases the STL and Gon computed 
programs will calculate crab as much as 
two steps apart. Imagery on Frame 011 is 


vary slightly better than that on Frame 012, 


Altitude: 91.5 NM Obliquity: 37,4 to 36,4 degrees: 
Scale: 1/110,300 to 1/108,750; Strips with | 
mirror at zero position, 


Contact Print 
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; | _ Photograph No. 13 


Example of mirror motion during. photography, 
Note the "boinging"™ effect when mirror hits 
the stop, This ringing can be seen in the 


{ ‘ : 
double yaw slit areas, a8 a Christmas tres 


BYE fag: 


effect, for nearly a second after the mirrer 


stops. 


Rev D4¥8, Frames 001 to 003 

Altitude; 93,0 NM Obliquity: 0,8 degrees 

Scale: 191,300; Aft to forward strip, with 
insufficient time to move 
mirror programmed, to 
demonstrate the motion, 


Contact Print 
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a 


Example of high roll rate during photography, 
permitting a general measurement of settling 
time from the high rate. Settling time is 


-4 estimated here at about 4.8 seconds. 
| Rev D48, Frames 002 to 003 


* 


4 


Altitude: 92.9 NM Obliquity: 11.5 degrees to ~.6 


l Photograph No. 14 


Scale:  1/91,400 to 1/90,000; Strip with mirror 


at zero position, 


Contact print 
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i. . Photograph No. 15 
| Example of medium roll rate during photography, 
i ; to permit measurement of settling time. 


Settling time here is estimated at 2.5 seconds, 


g Rev D4¥8, Frames 003-to 004 
Altitude: 92,8 NM Obliquity: -0.6 degrees to 11.0 
| degrees : 
4 : Scale: 1/89,800 to 1/87,900; Strip with mirrar 


at zero position. 


Contact Print. 
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Photographs No. 16, 17, & 18 


These 40X photographic enlargements demonstrate 
fie effect of IMC errors at the fans: des 

dawiag oblique photography. Photograph No. 16 
is' a 4% slow IMC showing no displacement along 

the yaw slit and smear in the hadi photo area, 
Photograph .No. 17 illustrates correct IMC with 
good imagery in the photo and imagery. displaced 
along the. yaw slit. Photograph No. 18 illustrates 
the results of 4% fast IMC creating a large dis-- 
placement along the yaw slitsand some smear in 

the main photo area, Area of photographic coverage 


is the South Texas plains. : | 


Rev D48, Frames 014, G15, and 016, 
Altitude: 91.3 NM Obliquity: Frame 014 - 31.4 degrees 
“Frame 015 - 32.4 degrees 
Frafie 016 - 33,0 degrees 
Scale: Frame 014 - 1/105565 ss 
Frame O15 ~ 1/102870 uf 
Frame 016 - 1/107513 | 
Stereo Mirror: Frame 014 ~- Forward 


< 
Frame 015 > Vertical : 


Frame 016 -~ Aft . : ‘ 


¢ 


- GAMBIT ts 





| 
ndie Via. BYEMAN 
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C, New Operational Modes 
l. Description, 

Several photographs were taken over the ZI *to 
test the effectiveness of various modes of operation not 
presently iaeidded as standard system capabilities, If these . 
techniques prove to have operational utility, computer programs 
can be prepared to provide using agencies with these new capa- 
bilities. Three varieties of experimentation, of the follow- 
ing general types, were tried: | 

18 Degree Stereo: One strip is taken either with 
the stereo mirror forward or in the nadir position. The 
second strip overlaps the first.and is taken from either the 
nadir or aft stereo position depending on the position of the 
stereo mirror for the first strip. A stereo triplet consists 
of a 15 degree stereo shot in site the first frame of the 
shotoghagh is taken with the stereo mirror forward, followed 
by a frame with the stereo mirror in the vertical position 
and finally, another frame bacgn Sith the teres mirror in the 
att position, The stereo triplet provides the evaluator with 
a normal (30 degree) stereo of a target, plus. two 15 degree 


stereo pairs of the same target for purposes of comparison. 


Operationally, the triplet might prove useful in iteelf, as it 


requires no wore time than a normal short burst stereo pair; 


however, the real value of the 15 degree stereo is that it 
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would permit two adjoining targets approximately 40 miles 


Lateral Triplet: Three strips are taken so 


l 
| apart to be taken in stereo, , : 
i that the edges of each are nearly adjoining, and the centers 
| of each strip lie on a line perpendicular to the ground track’, ce 
Lach strip is taken with a different position of the stered | 
i mirror and a slight roll is required between strips to insure | 
proper alignment. This technique has an obvious advantage 
| i in photographing targets or target complexes which are nearly 
three times the width of the photographic swath. 

Angled Triplet: Three strips are taken. so that 
at least one point on the edges of each strip adjoins another 
and the centers of the strip lie on a straight line at some 
selected angle to the ground track. This is a variation of 
the lateral Cat cies? | | 

2. Results. 
. 15 Degree Stereo. In the four experiments con- 


’ 
ducted with this mode of operation, all photography was of | 








that varied from 2.2 down to 0.2 nautical miles, 


The following photographs were taken in 18 dhe 


degree stereo: 





| good quality and all frames overlaped with edge displacetints 
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Rev Frame (stereo triplet) 


“BLS 001 Riverstri/ Land-o-Lake/Rhineland, Wis. 
002 
003 


DLS O04 Madison, Wis. 
005 
006 


D3l 003, Collins/Stripster/Coast, Mich. 
004 
005 





D310 013 Panama City, Fla. 
O14 
015 
Lateral Triplets. Both attempts to demonstrate 
this capability were successful. For example, the following 
comment applies to the triplet of Chattanooga: Displacement 
between the first and second frames was 0.3 nautical miles 


North and they overlapped by 1.0 nautical miles. Displacement 


between the second and third frames was 0.3 n@utical miles 





and they overlapped by 1.3 miles. The photography of St. Louis 


was equally good. 


The following lateral triplets were taken: 


Rev Frame 








D1S 008 St. Louis, Mo. 
009 
010 ' 





D31 =007 Chattanooga, Tenn. ae 
008 
009 


_ GAMBIT 
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Angled Triplets. One attempt to demonstrate 


this capability was suqcessful, The other attempt was not 


successful because the additional constraint of using only 


medium roll rates was imposed, This limitation caused a 





gap between the strip shots which would not have occurred | 


without the restriction on roll rates. This experiment will — 


be nedone on the next mission. 


The following angled triplets were taken: 


Rev Frame 


DLS O11 Little Rock, Ark. Center lines were 
012 aligned in a direction south-west from 
013. the north-south ground track, This shot 


was successful. 


D31 010 Martin, Ala. Center lines were in north+ 
O11 west direction from ground track. 


012 
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TRIPLE’ STEREO 
Vehicle Track 
| : 
i 





Approved for Release: 2018/09/11 C05103024 








es 3 = 
"Ee 


ease: 2018/09/11 C05103024 


Handle Via BYEMAN TOP-SECRET - GAMBIT 


Controls Only 








‘ as 2 we, 


Approved for Rel 










LATERAL TRIPLET 


Vehicle Track 
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DISPLACED LATERAL TRIPLET 





Vehicle Track 


Little Rock 
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De Pointing Error Program (PEP) 





During the evaluation of Flight 6 results an IBM . 










1620 computer program was written which will calculate. 


satellite pointing error in Port, pitch, and yaw coordinates. ; 





This program isgavailable at the 6594 Test Squadron, Westove 









The program as presently written will calculate pointing e 


only when map- -matching measurements of in-track and cross-tr 





pointing error on each half of a stereo pair are provided. 





The program assumes that the satellite attitude is the same 











with respect to the local: horizon for both halves of the ~ 


* 





stereo pair. 





The sealics are valid only for the eppréximacion be 








gmall angular pointing error. 


Errer Program (PEP) Structure | 





Pointin 


This program is written in 1620 PDQ-P Fortran bu 






is generally compatible with any Fortran II compiler a cep 





ing PRINT and TYPE statements, . Subroutines used are COSFy 






SINF and ABSF, Data are generally read in a conbinatt 






and F format. 






Initial Cards 








of program operation. These @ards define aif! 






and are entered only once. Cards ust be le 
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CARD 1: ALTMIRCRAINTCROROL 
CARD 2: LAST 


Rees CARD 31 NEXT 
Data Cards 


Data consists of a normal six-card set, preceded by an 


i wong 
ol 


., 


alphameric ID card: | x 
| ALTITUDE 
"MIRROR-@TEREO ANGLE * 
CRAB ANGLE 


+ 


CROSSTRACK ERROR 
INTRACK ERROR’ 
ROLL ANGLE . 
ALPHA ID DATA i ; 
The ID card must be entered first, but the following cards 
“nay come in any order. If more than one set ig to be run, 
the firet set and each succeeding get, except the leet is 
followed by a NEXT card: "a 
| ae NEXT | | 
The last set is followed by a LAST ecard: 
€ | : - LAST 
Data format is actually: 
"AB, 22X, P0.3, 2X, FO9 | 
which places the decimals in colusne 30 and 40. The fipst 
three alphameric characters gnay are, significant. In: some “7 
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anton fie may Be necessary to format. the NEXT and: LAST chras. 


as data due to Handling of blank fields. These cards, ‘unger | 


30 and. 40 in addition to the appropriate NEXT or LAST punched 


in Columns 1-4. 
Error Checks: 
The program automatically sorts and counts data, 


< 
if tdo few cards are: -available, or if some data eannot be 


ee 
identifie ad, the iiphakerielD is printed, an appropriate 


error message is typed, and the program prodeeds to the 
AO 


following NEXT or LAST card. 


Output: 
Output consists of a complete listing of-input | 





? 


as well as computed quantities. Results for flight are 
shown in table which follows this ‘antatiues . 8 Se: 
Growth: | oe a 7 : 

. ‘It is intended that the PEP program will be cxvanaed 

to handle cases other than stereo; tor example, strip for-.* 
ward, strip aft, ‘lateral pair, triplet, and the case when 


there is a difference in orientation for each frame of x 


given ‘sequence r 


e 
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TYPICAL INPUT DATA LISTING 


TYPE CONTENTS 


Initial ALTMI RCRAINTCROROL | - oe 


ID BOOLA=BOOLA TEST & 3/23/64 SORRELS PGM 
ALTITUDE 102.68 102.01 
MIRROR STEREO ANGLE 30.02 27.66 
CRAB ANGLE ‘1.05 1.26 
INTRACK ERROR 9.67 11.23 
C TRACK ERROR 10.55 9.22 
ROLL ANGLE 2.35: 2.01 


‘Next NEXT 





Bad Set ERROR ID CARD-GARBAGE ALPHA 
, JDFTESTERROR 


Ne xt NEXT ee 


Bad Set MISSING DATA TEST-THREE CARDS . 
CRAB ANGLE 
MIRROR: STEREO ANGLE 
ALTITUDE : 


LAST | 
/ 


{ 


\ 
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THE FOLLOWING TABLES GIVE THE RESULTS OF F THE 
ATTITUDE DETERMINATIONS WITH THE PEP 1820 
COMPUTER PROGRAM FOR SEVEN CASES OF FLIGHT. 6 
AND FOR ONE CASE OF FLIGHT 5S. AS NOTED FROM 
THE FIGURES OF THE TABLES, ON FLIGHT 6 THE © 
ATTITUDE MEASURED SHOWED GOOD PERFORMANCE. 
EVEN THOUGH ‘MAP, EPHEMERIS, AND TDATA ERRORS 
WOULD TEND TO INCREASE, THE MEASURED ‘ATTITUDE 
ERRORS. FLIGHT S SHOWS THAT BY REV DO6, of 
FRAMES O11 AND 012, THE YAW ANGLE ERROR HAD 
REACHED 17.3 DEGREES, WHILE THE PITCH AND 
ROLL ERRORS WERE ONLY ABOUT TWO DEGREES. 
MEASUREMENTS ARE IN NAUTICAL MILES AND-3 
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STEREO Rev DO4, Frames 001/002 


ALTITUDE 38.700 98.500 NAUTICAL MILES 
MIRROR STEREO ANGLE 15.000 15.000 DEGREES 
CRAB ANGLE £500 500 DEGREES 
INTRACK ERROR . -.000 = %,000 NAUTICAL MILES 
CROSSTRACK ERROR 1.200 .100 NAUTICAL MILES 
ROLL ANGLE -34.700 -34.700 DEGREES 
ERRORS 
MEASUREMENTS PITCH ROLL - YAW 
FROM CROSSTRACK »258377S51E OG 
PROM ALL MEASUREMENTS 116964995 01 _  =.19162189E 60 
AS, . 
; | STEREO Rev DOS, Frames 001/002 
- c >) 
ALTITUDE. . | 99.080 98.800 . NAUTICAL MILES 
‘MIRROR STEREO ANGLE 15.000 +15.000 DEGREES 
CRAB ANGLE , i. S00": 1.500 DEGREES _ 
INTRACK ERROR .700. 2.300° #$NAUTICAL MILES 
CROSSTRACK ERROR ~ 800 - .300 NAUTICAL MILES 
ROLL ANGLE 33.300 33.300 DEGREES 
ERRORS 
PITCH . ROLL. YAW 
~.21484891E 00 : 
~.35262787E 00. .68893248E 00 


— 


* a 
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STEREO Rev DOS, Frames 006/007 





; ALTITUDE > ? 94.400 94.200 

* MIRROR STEREO ANGLE 15.000 -15.000° 

: CRAB ANGLE 2.500 2.500 

: INTRACK ERROR - .900 , 1.600 AU 

4 CROSSTRACK ERROR 600 1.109 WAUTICAL : sg 
e ROLL ANGLE 40.400 u0.400 . DEGREES - 
F ERRORS _ 

: MEASUREMENTS PITCH ROLL Yau 


x 
ie 


FROM CROSSTRACK 227713792E 00 


FROM ALL MEASUREMENTS 867349595 O1 .33467186E 90 





STEREO Rev DOS, Frames OOSA/910A 








- ALTITUDE - 94.100 93.900 
> MIRROR STEREO ANGLE 15.000 -15.000 
CRAB ANGLE 2.500 2.500 
Ee INTRACK ERROR - .300 .800 
= CROSSTRACK ERROR 000 ; 800 
es ROLL ANGLE 22.700 22.700 
ERRORS. 
2 MEASUREMENTS PITCH ROLL 
ae “PROM CROSSTRACK ,29961266E 00 
fiz FROM ALL MEASUREMENTS  .17954116E 00 mea 
* ee 
x 
<= 
> 
Pa 
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' ALTITUDE 


MIRROR STEREO ANGLE 


CRAB ANGLE 


INTRACK ERROR 
CROSSTRACK ERROR 


ROLL ANGLE 


MEASUREMENTS 


FROM CROSSTRACK 
FROM ALL” MEASUREMENTS 


ALTITUDE 


MIRROR STEREO ANGLE 


CRAB ANGLE 


INTRACK ERROR 
CROSSTRACK ERROR 


ROLL ANGLE 


MEASUREMENTS 
FROM CROSSTRACK 


[FROM ALL MEASUREMENTS 


Approved for Release: 2018/09/11 C05103024 


STEREO Rev DOS, Frames 012A/013A 


94.400 


94.600 

15.000 -15.000 

3.500 3.500 

~ 2.000 000 

1.500 ,000 

-~ 1.400 - 1.400 
ERRORS 

PITCH ROLL 


»4¥SH11779E 00 
~50698695E 00 


STEREO Rev DOS, Frames O14A/015A 
95.900 


95,700 
15,000 15.000 
3.500 3,500 
- 2,000 1.000 
2.000. (1.000. 
o<9.900. = 5.200 
ERRORS 
PITCH ROLL . 


»88826600E 00 
.37865272E 00 





“> 
NAUTICAL MILES 
DEGREES 
DEGREES 
NAUTICAL MILES 
NAUTICAL MILES 
DEGREES 


YAW 


mt 
od 


-. 171452015 


NAUTICAL MILES 
DEGREES 
DEGREES 
NAUTICAL MILES 
NAUTICAL MILES 
DEGREES 


YAW 


~,10727142E 01 


i 
: 
a 
| 
‘. 
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Fa 
by 
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o 
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i 
t 
x 
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ws 
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’ ALTITUDE 91.700 - 91.700 . 
MIRROR STEREO ANGLE 15.000 -15.000 « 
CRAB ANGLE 3.000 3.000 
INTRACK ERROR - 1.400 - ,000 NAUTICAL MILES. . 
CROSSTRACK ERROR . 700 .000 MAUTICAL MILES — 
ROLL ANGLE 26.200 26.200 DEGREES ee 
ERRORS 
MEASUREMENTS PITCH ROLL YAW 
FROM CROSSTRACK . . .16663732E 00 4 ts 
-ROM ALL MEASUREMENTS  .27873953E 01 | -.72801180E° 00 
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STEREO Rev D23, Frames 017A/018A- 





MISSION 4005 
STEREO Rev DOG, Frames 611/012 


ALTITUDE 96.000 96.000 

MIRROR STEREO ANGLE 15.005 ~15.000 

CRAB ANGLE 3.080 3.880 “ 

INTRACK ERROR -27.900 -23.600 — 

CROSSTRACK ERROR -3.200 -1%.500 

ROLL ANGLE 34.000 34.000 
ERRORS 










MEASUREMENTS , PITCH 


FROM CROSSTRACK ey Se 
FROM ALL MEASUREMENTS:  .20858637E 01 


> 
= 
a) 

ies) 
~< 
mn 
Ss 
QP 
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Rev DO 


Acc 
No. 


O01 
002 
003 
004 
005 


i? 006 


LIgwvd - iL 


AjuQ $1013u0D 
NVIN3AG BIA ejpuey 


System | Burst 


Time 
Sec 
7450. 
7466.9 
JS155 
7606.9 
7686.2 


7701. o 





8.3 


8.3 
$9.0 
40.0 
10.0 


10.7 





Pe. 


Position 


69 


65 
59 
S4& 


53 








S7N {155 


42N {161 
39N 7158 


15N 4156 


12N 7155 


O3E 


B22 


LWE 


$2E 





69 


68. 


6S 
$93 
$4 


53 
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$98.48065 04.7 
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56.9N64 09.31 


42.8M061 42.8. 


39.7M158 24.0] 


16.1MD56 14.3 


13.5MB55 52.51 
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GMMAND INFORMATION 





4 


my 
< 


as oe 
Position Epheremi § in./sec. 
: One at - Long 
Deg MinjDeg Min | Command|Actual. 


71 38N [144 O4E)71 39, 9NP44 43.0% 2.4427 | 2.442 
70: 38,9NR43 38.4% 2.4185 | 2.419 

69 O7N]L42 12E/69 O9.4NP43 14.08 3.2275 | 3.232. 
: 56 33. 8NP34 60.0% 3.1326 | 3.139 
47 30N|132 O1E|47 32. 4NP32 01.6% 2.2113 | 2-214 
46 "ON {131 4SE[46 50.5Wh31 50.0% 2.3242 | 2.324 
: 4S 41, 0MB31-31.39 2.2558 | 2.254 
4s 4oN (132 1SE/¥4 42.0Mp32 15.82 2.9805 | 2.989 
43 53N 131 036/43 55,2Np31 03.98 2.8642 | 2.862 
42 59. @WN30 50.0 2.8078 | 2.806 


39 OOM 4129 53E 02.4NR29 53.9% 2.7800 | 2.785 







1 


(91: -10W 123 06 








13.5Wp23 06.54 3.1639 |.3.168 


22.7WB22 58.5 3.1639 | 3.165 | 


08.75822 15.25 


| 0% 118 |122 14E. : 3.1015 | 3.105. 


07.18 





58.25R22 3.1326 | 3.336 415° 
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001A 
0018 
a 002A 
2.5) 0028 | 
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oe ed 003A 
0038 
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Acd/ n= Cross \In- O58 E Film Error | Map ; 
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OO4A TIME or oe ele 20 | | ous 
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OOSA] 193 oTM lee SN Tee) Oat Oy 2 ae LY ayres 
0O6Al 192 .9N -6WL 1.98] 1.9W] 0.7 | i.2 .00 .u8 v74)| 1 760 % 
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a: BOO8A] 1390 | oo ARGS OR WW, a eas 
mht 909s] fis.6n | o.1W | 

f ! ooac | 11,3N | 0 | . 
#01G@A}/ 190 | — flS. 4S] 22W] a7. | 5.3 
pl0B] 12.5N | O.4W | 
o10¢ fasan | oo 





011A] 192 26.5N | 1.5W|15.28] 0.86] 17.2 | wW8 
bnaBy jiS.6N | 1.5 







o11¢ 16.2N 1,5W 





PQques Lonabie’ as 
Seta baeaid. be gettected: by the ahount éhown in 


- & RiCsD, (Rignine correlation pata) coluin, 
eetai iad “waplehetion ih Gbop lot meee 





| 
| 
| 


n- ross [in- ross ila 
Track| Track |Track | Track Ln. 204 (deg) 
(NM) [ (NM) (NM) [(NM) [Lat | LonglError GO) PT RY 





Map 


Accuracy 


Pt) 


700 
700 


1,100 


1,100 
1,100 
1,100 
1,100 
900 
900 


$00 


Ae em et on eg 


Tee¥ 





AjUO S}o1;Uu09 
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7 Rev DOS (Contd) 


*Position- Predict | 
Azimuth! ing Error Error 





of 





O12A; 192 L8.ON-4 O0.6W{I15.35] 0. 6W 





0128 14. 7N | *0. 6 ; 
012C L4.0N | 0.6W a 
Q13A; 196 15.5N 6.5E j11.5S5] 4.0W] 17,4 4,3 .08 ica +4 ‘ | 2,000. 
> ° . 4 a ae a 
w 0138 L6.4N | O,1E | . 2 j ° 15006 
: OLA} 196 {14.6N | OW] 5.8S{ 4.6w/ 17.9] 4.5 | .a2 
> 0148 LH.6N | 0. 7W a ° fs 
= 015 | 1746 
rs: 016 _ 37.5 
017 . ‘17,4 
' m2 
: Ors 
: = 
} Bs 
| 23 
| of 
ie 
I P 
a 
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Bright- Sun 
ness | Angle 
Range (deg) 
{ , 
001 0.43, 1.58 | 4,02 j- “12.0 
| 
002 0,35 1.41 | 41h | 1246 
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PHOTOGRAPHIC EVALUATION 


Total 
Frame 


1.41 





| Cloud | Altitude ; 


i 1.39 


1,44 





Length (ft) | Dmax | (NM) ' 


| 


96.93 


95,9 
95.6 








AIO SINTON 








pproved for Release: 2018/09/11 C05103024 


ae see ee ee le 


















PHOTOGRAPHIC EVALUATION 


Rey DOS (Contd) 


Total 
Frate 
Wength (ft) 


Sun 
Angle 
(deg) 






Acc, 


1.66 pees: 2.18 . 38.3 . 2613 





cre) 
ou? 
A i Hu? 2.56 | 2.06 | 8.2 


- | - 4¥2,.0 1.20 2.07 
: { : 
‘a | -— Hu, 2 2.53 2.06 





cE oy 


Soinenptiptced tes it 
AjuQ $jo1jyu04) 
NVWIAG BIA a]pue}) Lid W Yo) 4 ; 
4y 
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COMMAND INFORMATION 








Burst Command | Best Film Velocity | 
Time Position Epheremis in. /s@c, Mir-|Crapi Roli 
Sec at ong at Long ror 
Deg Min| Deg Min} Deg Min}Deg Min | Command]Actual | Pos. ! Deg. / Angie 
: | 
001 139077. 7.6 80 S3N]55 36E 181 SS.5N) 55 23.48 2.5167 | 2.517 J1S°F ) > 30.5 





| : 
O6.5N] 52 01.8€ 2.5167 | 2.519 |15°A| - 005" 












| 
i 
\ 
002 |39092.4 7.6 i80 
003 | 39252.0 8,3 70 O9N 132 wiE| 70 12.1N} 32 43.28 2.8929 | 2.886 [15°F | a.s 14.9) 
00% (39263. 9.0 | 69 24N 1/31 aces 27. 1N] 31 57.2% 2.8642 | 27.867 115°A| 1.0 15.6 
005 |39282.% 5.5 | 68 O9N]30 S5E/68 11.7N 30 41.38 2.6189 | 2.620 {15°A] 1.0 sa} 
008 139368,4 5.3 | 62>.28N127 1l4E{62 31.3N]) 27.14.78 2.3011 12.303 | 0 aoe itech 1 
s 007 |39405, e.u | s9 s9n{2s  ooEls0 02.7N) 26 00.4%. 2.8929 | 2.898 [15°F | 1.5 19.1 ° 
G) 3 
> 
a = O69 739487.2% 4.8 | 57 L2N{24% 4%7E/57 15.0NM 24 47.88 3.2275 | 3.232 0 2.0 bk 14.9 
a B20 39457,8 5,5 | 56 29N{24 30E/56 32.3N,24 30.9R8-2.9218 | 2.930 {15°F | 1.5 b 18.4 


ORR [394925 8.3 | 54° 13N {23 BOE|SS 36.5N) 23 47.58 2.1678 | 2.173 |15eF 43.2) 


398098.3 8.3 . No Cdébrds 2.1040 | 2,107 |15°A 43.2) 
: 39528, 5 
s}assnn, 
30set.y 


§1 84N (22 ¥S9E/51 46.6N) 22 49,68 2.8078 | 2.808 j15°A 22.74 
80 4O0N 


49 «O2N] 


296/50 43,1N) 22 29, 5f 
59E 


2.1678 | 2.170 115°A 
3.0103 | 3,014 {15°F 


44, OF 









BS 08,9N 21 59,28 


i 

| 

bass | 

| | 

Re 
“008 | 39416, 6.4 | 59 15N/25 396/59 38.5N1 25 26.58 2.9218] 2.922 ]15°A| 2.0 19.9} 





13.5] 
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COMMAND INFORMATION ae 


" ne 











— Rev D1lO (Contd) 
is System Burst 















Acc 

: No. 

e: 

i 016 | 39581. No Cords, 

Sf 017 |39622.4 6.9 | 45 23N]20 S9E/4S 26.aM 20 59,2 3.0708 

ay 018 |39634.4 6.9 | / No Cords 3.1015 

f 019 |39687.q@ 6.9 | 40 57N/19  53E/41 00.1M 19 52.78 3.1326 

wt 020 |39699.q 6.9 No. Caords 3.1639 

; > 

OF 
|: 
Sh _ ’ 
a 

4 = 





AjuQ s}oujuoy 
NVW3AG Bia a/puey 
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PHOTO=}MAP POSITIONING 


iti ~#Predict - 
ing Error Error 













Attitude 





M.C.D, 





a emerge 















Ace/ ne ross |in- ross Error Film Error Map : 
PaM Track] Track ei Track] (4 in min) Velocit (deg Accuracy ¢ 
- ,M@s (NM) at tong terse Cop Re yy ee | 
001 g0.5 | 86.0 01 ewe? al 
002 21.4 | 26.4 03 | ae 
DOZA} 195 32,.0N | 1,0W123.2S) O.3WE 25.0] 22.5 © 23 | 450 
ba 26.0N | 0.6W | | | | 450 
OHA] 195 23.1N | 1.1W/22.58] 0.2E} 25.1] 16.8 |. .10 | 450 : 
: Se os dee 22,.7N | 0. 7W | 450 
r ) “fp dobA] 195 [23.9N | o.8w{22.18| 0 P52 N 2a oe 0s 2,500 
z | 23,2N | 0 2,500 
é a Al 18? |f24,6N | .0,2E]23.78| 2.0E) 25.5 | 12.2 03 7 850 
- at 1.3W123.38| 0.2] 34.4 ]10,3 | v.18 500 
0. 6W a 500 
md 0.86 |22,68} 0 | beuha.e | or 600 





i should be ortectéd by. the ‘aount shown in 
app tet Section, oP 
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PHOTO-MAP POSITIONING 


Rev DLO (Contd) 


| *Position- *Predict 
;Azimuth| ing Error Error 






Attitude 





* 
9: 
Map a 

















Ages): OF lIn- Cross |in- ross Error Pp 
Pa Pnoto&, Track! Track |Track|Track{ (o in min) Velocit (deg) Accuracy 
vo. | (eg) | owe) [ow fom | ov) ies _[ tong|tpror opr Te Tr ( ft) 
2088] 24.4N | 0O.3E $00 
go9a} 192 25.5N | sce O.5E} 25.7] 8.8 214 tot 900. 
. sot) 25.5N | 0. 4E | . 900 
: oiaal 130 26.5N | 0. 7W  RSa Bee +28 $00 
: 0108 26.4N | 1.0W{23,6S| 0.8E $00 
; 0114) 183 |25.8N | 1.6w]26.78| 1.5E] 36.0] 14.9 124 800 
L > 0118 24.4N | 0.7E é «$06. 
| = O12Al 183 22.3N | 0.6W/26.0S| 1.8Wi 25.6] 8.6 14 | : ~- 
i = 0128 24.1N ) 1.98 | “hi ra os 
& ; : 
013 25.8 6.8 00 on 
“= 3 
55 O15A; 191 | 25.4N | 1.30) 26.68) 0.3E) 25.8] 5.4 | .13 
7 ! 
ow 
oa *This data should be corrected by the. amount ‘hows an 
<2 the 4.C.D, (Mission Cemeiation Ddtad columm, at 
ae See detailed explanaticn in se Section, + 
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Rev D1lO (Contd) 






























*Position- *Predict 
Azimuth| ing Error Error | Mo ar | Attitude | : 
 Aec/ of n- ross [/in- Cross SErer ; Film —] Error eo Shai : 
PBM Photo€!] Track| Track |Track | Track in men) Velocity (deg) poo CUT acy: 
| ¥ ; + fu; Hl 
No. | (deg) | (NM) Jin [ony | ow) fo ee) 
ja \ ‘ 
0158  425,0N | i. 3w} | 7 a r ! Buc | 
| ‘ 
QI6A} 192 23.5N | 1.7Ww/2&. 8S , 25.8] 5.4 | 15 | | Bac Ff. 
oe | | rf 
0168 23.3N | .1.7W | | Boos 
; | i is 
O17A} 190 25.4N | 1.6W/23.15; 09.E] 34.2] 5.4 | .3u: | | | 736 
» 
a 017B 425.4N | 1. 4W Too fF 
ae ye f E 
Q16A] 189 |22.5N | 0.8W/21.5S; 1.6W) 34.2 5.4 123 | | | 700 § = 
| | r 
0188 22.6N | 0.7W | | 700 § 
' { { s 
; | t 
019A; 191 ‘25.1N | 0.5W125.1S} 0.7E] 26.0] 4.4 a | | 600 } 
Tn : : \ y 
0198 25.2N | 0.7W ) | | 
22.5N | 0.5W}/22.8S| 1.8W) 26.0] 4.4 210 7 | 
: | 
22.8N | 0.6W 


*This data should be corrected by the amount shown in 
_ tive M.C.D. (Mission Corrélation Data) column. 
See detailed explanation in Geoplot Section. 
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PHOTOGRAPHIC EVALUATION : 


















at Density Bright- | Sun Total 
Ne : Pi ee ness | Angle Frame 
ge 7 ; 0 DRI Dmax § Range (deg) Length (ft) 
2 a a aes ee aa 
i | { { 
ool | ~ - | - ; 4,8 1,70 
eae 
902? - | ~ |  - | 4.7 
003 | 0.52 | 1.60 | 3.18 16,4 : 
| | 
; O04 | 0.47 | 1.75 | 3.96 16.4 
: cos i 0.47 | 1.75 3.44 417.5 
: 006 | 061 2.06 5.63 28.3 
; u 007 |. O.$1 | 1.96 5.09 26..7 
<= 008 0,46 | 1.91 4.98 26.6 
= 009 0.45 26204: 6y84 29.1 
010 0,61 2,13 + B49 | 30,3 : 
uf 011 23 2,31 6.12 32,8 
oS 012 1,26 2.23 weil | 32.8 
8 = 013 0,65 2.19. pee 34,7 
w ; wT 
oD 
Ox 
aM 
oie 
> 
ra 
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, 
PHOTOGRAPHIC EVALUATION. 
: | i 
Rev D1lO (Contd) . od | 
hee Density 4 Baten: | Sun Total : 
No. : ness | , Angle Frame Cloud Altitude fF 
: Dain | max | Range (deg) | Length (ft) | Dmax (NM). i 
ols - : ; oa 46 2: |: 0.97 2.26 EMG Gr 18 : 
O18. 1,07 1,95 2,80 37.9 ' 53% yan 95.0 } 
016 “Tae 2.00 2.90 37.9 2.07 2.04 | 9 94,9 4 
4 017 | 0,87. 1,30 Leb t W1.5 | .1.97.” Pade Ss Git, S ; 
oie ft  -G.93 | ° 1.30 1.51 41.5 a 24a: : g4.4 : e 
919 paso 4483 8.56 46.0 2.01 T <oe4 93.9 £ 
boo A ae at: 6,50 | u6,0 7 Gee 7 a a: 


"Ae stoyiu04 
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SETS 





ee 


CERCA AREA ie 1) 


LILES SEE RE IRE 





ro 


Aap $01 juU64 
NVWdAG BIA aypuey 


ae 





“O14 


on - mmm. mm a 


Rev Dil 
System 

Ace | Time 

NO Sec. 


Col | 4a2s4, 


902 | 44305,: 


003 |44¥371.0 


Og H4NOH, 8 
O05 HHEUGB, 

aos |uueso, 

007 |44$27.6 
008 $4571, 7 
009 (84986. 
cic |4sooo.g 
11 [¥$089.4 


012 |aS075.@ 
613 {¥s12a.d 


98238,9 





Buret 
Time 


| Sec 


Command Best 
poet tion Eph remis 
LON g ong . 
| Deg oe Deg: Min Dee. even Deg Min 


84 


83 


. 1. 


79 


77 


74 


ee 


68 
41 


| 36 
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COMMAND INFORMATION 









Film Velocity | 


inl?) Gow law “ii Ge besa 






| ase 






S5N/63  53E183 SS.6M 64 32,% 3.188 


7) 3.166 










13N]/35 i 1SE/@1 16.3M 35 41.9 


21N]21 196/77 24, 8N] 21°29.8R 3.1955 | 3.202 


0 
0 
8 ‘ 
22N|27 08E|79 25.8M 26 19.3 3.18394 3.171 | ol o.s 
| 0 
WEN |16 -17E/76° 49, 5M 16 23.68 3.1985 ai204 | 0 

0 


wen {22 186/71 Su.aMi2 21,28 3.2898] 2.222 





53N{09 27E/68 56.9N 09 29.9% 3.2275 | 3.232 0 }rek 
| ) 2.8169 | 2,620 |iser 
2.6982 | 2.702 |. 
35 03,3802. 31688 2.4) 7 wer 
12W 132 on pea og aba t 











“A2wWiel 05,8M 02 12, 










®, 








4Q 7, 4M 02 2457 








1aw{3s 07,88 03 17,81 
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PHOTOGRAPHIC: EVALUATION 
Total 
Frame 


2.30 





oS 
cd 
y 
oe 
Cc 
. 
on" 
ur 
ae 
io 
ta a 
Ba 
jar 
e 
iss] 
iaed 
*. 
tad 
tad 
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Length (ft) 


4, 


Cloud 
- Dima x 


2.21 
2.35 


q 


Altitude 
(NM) 


101.9 
101.4 
100.7 
100.3 


9949 


99,4 


98.8 


98.2 


93,7 


33,6 
93,2 
93,1 


Toe ee VRE tye nee ay, cs Purses aks aa re pera pnaiiae : 
ee EER Page Sakae Rhos at a ae a as 
= ; oa . 
be ‘ 


Canes 


ESE RN act tomer 


fao-y 


AuO sionucg — 


OR EMMLALDS PE mk Aeris, 





booms 4 
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COMMAND INFORMATION ; . “ve 






























Rev viz ; ae 
System | surst Command Best i 
Ace Time Time _ Position rpheremis A in, /s8@¢ } Ri 
NO. | Sec | Sec é ong 
501 }49612.9 5.0 | 83 42N]37  24E/83 7M} 38 04.78 3.1326 car 0 o | 
292 | 49680. 5 5.0 | 80 42N]10 29£}/80 46.5M 10 48.58 3.1639] 2.167 | 0 | Ov } ae 
v3 |ua74e.q 5.0 | 78 47N]oz o¥w]76 51. 7M 01 Su.sH 3.1985] 3.200 | 0 | osk dee 
so4 |49827. s.o | 71 48N{os uew/7l 53.0M 09 42.7 3.2275 |3.237 | 0. J 1.0% 8 
595 | 49903. 5.0 | 66 48N|14 17W/66 53.5M 14 13.6 3.2598] 3.265 | 0 1.6 ie 
i 506 |49978. 5.0 | 61 48N|17 16W/61 53.9N 17 15.9 3.2924 | 3.298 | 0 Pe » 0,7 
| F 307 |5$0053, 5.0 | $6 48N]19 33W/56 53,9M 19 31,6W 3.3253 | 3.329 9 
> 008 |50127.§° 5.0 | $1 @N[21 20W/51 53,7N 21 18.79 3.3585 | 3.380 
= 909 |50201. S$. | 46 48N|22 ¥OW/56 53,8N 22 48.08 3.3922 29 
~ «310, |50275.4 5,0 | #2 WON|24 O6Wi41 .53.9N 2% 05.18 2, 3922 
OL1 |50348, s.0 | 36) 48K 25 14/36 S3.9N 25 13.09 
Z or2 |s0422.0 | 5.0. 31 wON]26 16W131- 5%,3 be 
2 : 013 [$0895, 5.0 | 26 s9nl27. LewW/26 54.3 27 12.9 





28 O72 3 
28 68. 





014 |50568.5 5.0 | 22 SON|28 OBWi21° S8.OM 
3 j29 ; bh 








$0681, 





Approved for Release: 2018/09/11 C05103024' 




















Film Velocity 


Lad rg’ 2 g 








220 8ON]29 0 89W)12 53.6N 29 48.8 3.4260 | 3.431 Q 3,5 } 3.5 





(06 «§ON{30 38wi06 5S&.ON] 30 37.58 3.3922 | 3.800 | 0 3.5 25 
> 
: 
££ 
‘ [a3 
i 
; 





AjuQ Sjo1ju04 
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1,60 
6.58 
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PHOTOGRAPHIC EVALUATION 





Total 
Frame 
Length (ft) 






Altitude 
(NM) 


Laev 





A\uQ Sjoryu0D 


BIRSTAL ME fet este 
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an) se eee 


SoS CHa SNR 


COMMAND INFORMATION 






Filia Velocity. 


ong 
Des Faden! 


301 |66097.9 3.0 | 47 I5N]/88 S@Wi47 12.1N 88 59.14 rr 













002 |66102.9 20.5 | &6 5S3N/89 O4W/46 5SO.2M 89 05.28 3.3921] 3.805 


003 |66125, 3.0 | 4S 20N/89 29W/4S 17.5N 89 30.08 3.1326] a.2a6 |2 

























304 |66148.9 4,0 | 43 4ON/83 53W (43 45.5M 89 53.79 3,.0n0%] a.ona 
005 }66154.@ 4.0 | 43 23N/89 S9W)43 19.6N) 90 00.19 3.2276 | 3.281 | 
A 006 |66161.0 4.0 | 42 S7N]90 O6W]*2 53,.8N 90 06.68 3.0208] 3.022 
7 007 |66181, 6.0 | 41 35N{90  26W/41 32.2 90 26,31 3.3922] 3.n02 | 
008 }66213.4 3.0 | 39 21N/90 57W/39 18,1M 90.57.68 2.8259 
oog |66220.4% 3.0 | 38 S3Nh31 O3w/38 50. iH 92 avinee | a 
010 |66227,0 3.0 | 38 27N{91 O9W/38 25,.6N) 92 09.8) 2.0108 
O11 [66270.9 4.0 | 35 28N/91 Sew}35 25.38 82 : 
= O12 |66279.4% 4.0 | 3% 56N (92 W) 34 
3 = 013 |66287.§ 4.0 | 3% 20N{R2 o2w}as 
= 014 |66311.4 6.0 | 32 : aw |e 
“§ 
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PHOTO-MAP POSITIONING 


*Pogition- *Predict 
_ing Error Error 





Track; Track [Track | Track Velocit 
(NM) | (NM) | ONM) | (NM) 
Oo1A| 192 0.78 | o.7W] 2.98] 0 0 0 .08 
—GG2A) 190 1.48 | 0.5E] 3.0N| 0.6E 0 &. Me 2gge 
| 1.38 | 0 0 0 
190 2.85 | 0 3.0S| 0.6W 0 0 A 
O.4N | O.5W) 0 0 08 
0 0.5W . 0 0 
190 1.68 | 0.5E] 3.08| 0 0 0 | et 
1.08 | 0.5E 
1.68 | 0 0 0 £02 
1.08 | 0 


190° 0.68 O.6W); 3.18} 0.2W)- 0.1 0 226 





a phould be corrected by the amount shown in 
.C.B. (Mission Correlation Data) column. 
bailed ekplanation in Geoplot Section. 


ms oS 
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Attituce 
Error 
(deg) 








wou 
4S 
705 
70U 
7QC 


700 


700 


700 


B50 & 





AIO S1ONuC% 


NWW4AG PIA aypues; 


BA pproved for Release: 2018/09/11 C05103024 iii 
See ee se Pee eee 


ty 
a 
< 
ma 
~ 
et 





Md oer go ge ee ee 


te SQ 


ca 





AjuQ $]Os}U0+) 


NWW IAG BA a]pue}) 








> 
— 
Ss 
oe: 
Ocoee 


Rev D1s (Contd) 


Acc/ 
PoM 
No. 
008A 
0088 
QO9A 
003B 
010A 
O10B 


QLI1A 


0118). 


012A 





mes a Peed for Rupee 2018/09/11 eee 











PHOTO-MAP POSITIONING 


*Pogition- ‘ ave 
ing Error ae Attitude 

n- rogs [in= Regt ie) 
Photo€| Track! Track j|Track tack aii 
(deg) (NM) (NM) (NM) (NM) 


191 2-28 |} 0.8E} 3.38] 1.12 
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Photograph No. 19 
& 


State Capitol, Madison, Wisconsin 
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Ao a aa A 
Altitude: 94 NM Obliquity: 16.7 degreés 


Scale; 1/93,000; Strip photo 
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Photograph No, 20 


Pier and small pleasure boats, Panama City, Florida 
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Rev D31, Frame 014 
Altitude: 92.2 NM Obliquity: 16.5 degrees 
‘Seale: -1/91,200; Strip photo- 
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Photograph No. 21 


4 ¢ 


This is an example of almost pure X-axis motion, 
caused in this case by film velocity variations 


during camera startup. Notice how the "xX" 


* 
‘ 


separation increases from right to left in the 
double yaw slit image area. This is typical of 
the startup banding conditions. The satan IMC 
error indicated at the left side of the picture 

is approximately eight percent. In the main image 
area, notice the Smear on those edges nearly per- 


pendicular to the fiducial line; it is quite severe 


at the left edge of the picture 
eee arc 


Rev D3l, Frame 008 


Altitude: 92.4 NM Obliquity: 2.0 degrees - ee 
Scale: 1/87,600; Strip with mirror in zere position, 


ad 


40x 
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Phoposraph No. 22 


This'is an example of pure Y-axis motion, which 
ogcurred during a period of roll settling. A 


roll rate of approximately 0.1 degrees per second 


e 


is indicated here. Note the smear along those 
edges, in the main image area, which are more 


or less parallel to the fiducial line. 


Rev p3l, Frame 008 

Altitude: 92.4% NM ‘Obliquity: 2.0 degrees 
“Scale: 1/87,600; Strip with mirror in zero 
position. 7 
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‘Photograph No. 23. 


This is a case where no measurable 


is taking place. Notice the lack of. 
and. extrene detail visible in the ma 
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Rev D3, Frameg00s 


Altitude: 92.4 NM ‘Obliquity: 2.0.4 
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Photograph No. 2% 


“Railroad yard, Chatanooga, Tennessee. 

The photograph was wade from imagery in. the 
approximate center of a za at a point where 
no néasurable vehicle motion wae present. ie 
represents a sample of the best phot graphy 
available from this mission. — Different types 


of. railroeé cars are dtearly identifiable; ine 


Rev D31, Frame. 008 


ao 


Altitude; 92, 4 id obliquity: 2.0 dgureee 
‘Scaler 14876004 strip with mirror ins 
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‘Photograph No, 26 
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Lockheed - STC Complex, Sunnyvale, California 
; ‘ me ; A + NEM 


Rev D¥$, Frame 001 


Altitude: 91.5 WM Obliguitys. 0,8 degrees 


Scale: 1/89,900, Forward portion of sterso pair 
10x | ae — 
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‘Photograph Wo, 26 


Satellite: Test Center, Sunnyvale, California. 

In the center of the parking lot, behind the ,. ° 
fourth car from the end, can be seen Capt 
‘KohUhaas; as far as is known, the first man to. 


pose for a satellite photograph! 





“Rev D49, Frame 001 


Altitude: 91,5 NM Obliquity: 0,8 degrees 


wt 


Seale 1/89,800, Forward portion of stereo pair. 
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Photograph No, 27 


Aeronautical Chart and Information Center, 
St. Louis, Mo, | | 


Rev .DL5, Frame 009 
Altitudes 93,5 NM, Obliquity: 22.4 degrees 


Scale: 1/96,000; Strip photos part of lateral triplet, 
OX pd ee es 
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